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Supplemental Material and Methods

Monitor the expression of genes in the ADS operon under different conditions. Primers for ADS
related genes are as follows: arcA4, forward 5'- GTAATGGCGATCGGTGTGTC -3', reverse 5'-
GTCGCGAATTTCTGGGTGAA -3'; arcB, forward 5'- CGGTATTGAGTTTCGCGGTT -3,
reverse 5'- TATTACGGCCATCACCCACA -3’ arcC, forward 5'-
CACATTGATGGCGGTCAGTT -3, reverse 5'- TGAGCCGTTGATTGCTTCAG -3'; and arcE,
forward 5'- ATGACGCTGTTTGCTATCGG -3', reverse 5'- AATGGTTGAACCGAGCACAC -
3'. TM7x housekeeping gene primer sequences are: forward 5'- CCGAAGTCCGATTCGTCGG -
3', and reverse 5'- CCTAGAAAGGAGGTAATCCATCC -3

Specifically, XH001/TM7x coculture were first incubated in saline for 3 hr, ADS gene expression
of XHO01/TM7x were tested under four conditions: saline, saline supplemented with 10 mM
arginine, saline supplemented 10 mM glucose and saline supplemented with 10 mM arginine and
10 mM glucose. After 0.5 hr of incubation at 37°C, mRNAs were isolated using RNA extraction
kit (RNeasy Mini Kit, Qiagen, REF 74104), then reverse transcribed into cDNA (PrimeScript™
Ist strand cDNA Synthesis Kit, TaKaRa, Cat. #6110A) to perform quantitative PCR.

Figures S1 to S4
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@ ArcA Arginine Deiminase

@ ArcD/E Arginine/Ornithine Antiporter
@ ArcC Carbamate Kinase

@ ArcB Ornithine Carbamoyltransferase

Candidatus Saccharibacteria bacterium TM7 EAM GS 1 HOT 356 Mammalian Homo sapiens
Candidatus Saccharibacteria bacterium TM7 EAM GS 2 HOT 356 Mammalian Homo sapiens
Candidatus Saccharibacteria bacterium UBA1103 Mammalian Baboon feces
Candidatus Saccharibacteria bacterium UBA6433 Mammalian Baboon feces
Candidatus Saccharibacteria bacterium UBA4387 Rumen Rumen
Candidatus Saccharibacteria bacterium UBA3304 Rumen Rumen
Candidatus Saccharibacteria bacterium UBA3723 Rumen Rumen
Candidatus Saccharibacteria bacterium strain T-B-M MAG 00011 Mammalian Homo sapiens
Candidatus Saccharibacteria bacterium TM7 KMM G3 1 HOT 351 Mammalian Homo sapiens
Candidatus Saccharibacteria bacterium strain T-A-F MAG 00016 Mammalian Homo sapiens
Candidatus Saccharibacteria bacterium sirain MAG RACS 012 Mammalian Mouse, Mus musculus.
Candidatus Saccharibacteria bacterium UBA1235 Rumen Rumen
Candidatus Saccharibacteria bacterium UBA3218 Rumen Rumen
Candidatus Saccharibacteria bacterium TM7 G3 2 Rum HOT 3518 Rumen Moose
Candidatus Saccharibacteria bacterium UBA3749 Rumen Rumen
Candidatus Saccharibacteria bacterium UBA2866 Rumen Rumen
Candidatus Saccharibacteria bacterium TM7 CMJM G6 1 HOT 870 Mammalian Homo sapiens
TM phylum sp. oral taxon 350 strain TM7 HOT 350-SAG1 Mammalian Homo sapiens
Candidatus Saccharibacteria bacterium oral taxon 488 strain HB0O1 Mammalian Homo sapiens
TM phylum sp. oral taxon 488 strain AC002 Mammalian Homo sapiens
TM phylum sp. oral taxon 488 strain AC001 Mammalian Homo sapiens
TM phylum sp. oral taxon 488 strain FSO3P Mammalian Homo sapiens
TM phylum sp. oral taxon 488 strain CM002 Mammalian Homo sapiens
TM phylum sp. oral taxon 488 strain CMO10. Mammalian Homo sapiens
TM? phylum sp. oral taxon 488 strain CM00S. Mammalian Homo sapiens
TM? phylum sp. oral taxon 488 strain CM0O1 Mammalian Homo sapiens
TM? phylum sp. oral taxon 957 strain BB001 Mammalian Homo sapiens
TM? phylum sp. oral taxon 352 strain TM7 HOT 352-SAGS Mammalian Homo sapiens
TM7 phylum sp. oral taxon 352 strain TM7 HOT 352-SAG3 Mammalian Homo sapiens
TM? phylum sp. oral taxon 952 strain TM7x Mammalian Homo sapiens
Candidatus Saccharibacteria oral taxon TM7x Mammalian Homo sapiens
Candidatus Saccharibacteria bacterium UBAG209 Wastewater Environmental
Candidatus Saccharibacteria bacterium sirain P-B-F MAG 00026 Mammalian Homo sapiens
Candidatus Saccharibacteria bacterium strain T-C-M MAG 00008 Mammalian Homo sapiens
TM7 phylum sp. oral taxon 348 strain TM7 HOT 348-SAG2 Mammalian Homo sapiens
Candidatus Saccharibacteria bacterium sirain P-C-F MAG 00002 Mammalian Homo sapiens
Candidatus Saccharibacteria bacterium sirain P-C-M MAG 00011 Mammalian Homo sapiens
TM? phylum sp. oral taxon 955 strain PM004 Mammalian Homo sapiens
TM? phylum sp. oral taxon 488 strain CM009. Mammalian Homo sapiens
TM? phylum sp. oral taxon 488 strain CM003. Mammalian Homo sapiens
Candidatus Saccharibacteria bacterium strain P-C-M MAG 00013 Mammalian Homo sapiens
TM? phylum sp. oral taxon 346 strain TM7 HOT 346-SAG2 Homo sapiens
Candidatus Saccharibacteria bacterium UBA6258 Wastewater Environmental
Candidatus Saccharibacteria bacterium UBA1944. Wastewater Environmental
Candidatus Saccharimonas aalborgensis Wastewater Environmental
Candidatus Saccharibacteria bacterium UBA1929 Wastewater Environmental
Candidatus Saccharibacteria bacterium UBA1932 Wastewater Environmental
Candidatus Saccharibacteria bacterium strain SZUA-359
Candidatus Saccharibacteria bacterium CG11 big fil rev 8 21 14 0 20 41 19
Candidatus Saccharibacteria bacterium CG 4 10 14 0 2 um filter 41 11
Candidatus Saccharibacteria bacterium CG10 big fil rev 8 2114 0 10 41 32
Candidatus Saccharibacteria bacterium CG2 30 41 52
Candidatus Saccharibacteria bacterium UBA1547 Wastewater Environmental

bacterium i
Candidatus Saccharibacteria bacterium UBA4721
Candidatus Saccharibacteria bacterium UBA4663
Candidatus Saccharibacteria bacterium UBAS170
Candidatus Saccharibacteria bacterium UBA4215 Marine Environmental
Candidatus Saccharibacteria bacterium UBAS175 Wastewater Environmental
Candidatus Saccharibacteria bacterium strain NAT105. Marine Environmental
Candidatus Saccharibacteria bacterium 49-20 Wastewater Environmental
Candidatus Saccharibacteria bacterium 47-87 Wastewater Environmental
Candidatus Saccharibacteria bacterium UBA6040
Candidatus Saccharibacteria bacterium UBA1020 Wastewater Environmental
Candidatus Saccharibacteria bacterium UBA6583 Wastewater Environmental
Candidatus Saccharibacteria bacterium UBA2420 Wastewater Environmental
Candidatus Saccharibacteria bacterium UBA2952 Wastewater Environmental
Candidatus Saccharibacteria bacterium UBA2342 Wastewater Environmental
Candidatus Saccharibacteria bacterium RAACS TM7 1
Candidatus Saccharibacteria bacterium strain UBAB500
Candidatus Saccharibacteria bacterium UBA572 Wastewater Environmental
Candidatus Saccharibacteria bacterium RIFCSPHIGHO2 01 FULL 45 15
Candidatus Saccharibacteria bacterium RIFCSPHIGHO2 02 FULL 46 12

bacterium 12FULL44 22

bacterium 01 FULL 46 30
Candidatus Saccharibacteria bacterium strain UBA9999
Candidatus Saccharibacteria bacterium strain CG19 WG 8 21 14 NA 150 51 44
Candidatus Saccharibacteria bacterium UBA4665. ind
Candidatus Saccharibacteria bacterium UBAS148
Candidatus Saccharibacteria bacterium strain DOLJORALTS 51 182 Mammalian Bottienose dolphin,
Candidatus Saccharibacteria bacterium strain DOLZORAL124 5131 Mammalian Bottienose dolphin
Candidatus Saccharibacteria bacterium UBA4729
Candidatus Saccharibacteria bacterium strain palsa 1333
Candidatus Saccharibacteria bacterium strain bog 1338
Candidatus Saccharibacteria bacterium YM S32 TM7 50 20
Candidatus Saccharibacteria bacterium RIFCSPHIGHO2 12 FULL 41 12
uncultured Candidatus Saccharibacteria bacterium strain AM-lipid-01-D1 bin-110. Freshwater Environmental

bacterium 12 FULL 47 16b
Candidatus Saccharibacteria bacterium UBA6824.

bacterium 01 FULL 49 21

bacterium 01 FULL 48 12
Candidatus Saccharibacteria bacterium RIFCSPLOWO2 01 FULL 48 13
candidate division SR1 bacterium Aalborg AAW-1 Wastewater Environmental
Candidatus Gracilibacteria bacterium GN02-873 Mammalian Homo sapiens

candidate division Kazan bacterium GW2011 GWA1 50 15
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Fig. S1. Arginine deiminase system (ADS) within TM7 phylum.
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Fig. S2. Heatmap of proteins in ADS pathway showing amino acid sequence percent identity from
pairwise alignments for ADS genes in TM7x, Saccharibacteria HMT 350, B. cereus ATCC 14579
and four oral bacteria. Amino acid sequence percentage identity of ArcA (a), ArcB (b), ArcC (c),
ArcD/E (d) and ArcE (e) genes are showed respectively.
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Fig. S3. Phylogeny of 304 representative amino acid sequences for ArcA spanning known bacteria.
Tips and branches corresponding to Saccharibacterial ArcA sequences are colored in red, while
known hosts for oral Saccharibacteria are shown in blue.
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Fig. S4. Expression of the TM7x ADS genes in TM7x/XHO001 coculture under different conditions.
The impact of the presence of arginine (10 mM) on the expression of ADS genes was tested when
XHO001/TM7x coculture was incubated in saline (pH = 7) (a), as well as in saline + glucose (10
mM) (b). After 0.5 hr of incubation at 37°C anaerobically, mRNAs were isolated to perform
quantitative reverse transcription PCR. Note: As shown in the main Figure 4b, when
XHO001/TM7x cells were incubated in saline with glucose, there is a fast drop in pH (close to 5,
mimicking acid stress) within 0.5 hr, while the presence of arginine will maintain the pH above
5.5.



